TRANSLATION 



PRil 



GERMAN PATENT AND TRADEMARK OFFICE 



Munich, March 15, 2005 
Serial No.: 100 35 353.3-31 
Your Ref.: 231 99P DE 
Applicant: Honda Giken Kogyo K.K. 

Examination requested on/fees paid on: July 20, 2000 

Amendment of: 

Received on: 

The examination of the above-identified patent application has shown the following results: 
An answer is due within a period of 

four month (s) 

upon receipt of this Official Letter. 

If new documents (e.g. specification, parts of the specification, claims, drawings) are filed, two copies thereof 
are required. Only one copy of the response is requested. 

If the specification, the claims or the drawings are amended during the examination procedure, the Applicant 
is requested - unless these amendments are suggested by the Patent and Trademark Office - to individually 
mark the passages in the originally filed documents, disclosing the features described in the new documents. 

The fblliwng citations are mentioned for the first time in this office action. (If nzumbered, their numbering is 
adhered to throughout the future proceedings): 

(1) EP 337762 B1 



Note on the Possibility of Branching Off a Utility Model Application 

The Applicant of a patent application effectivefy filed in the Federal Republic of Germany after January 1, 
1987, may file a utility model application relating to the same subject-matter and may, at the same time, 
claim the filing date of the prior patent application. This derived utility model application (Art. 5 of the Utility 
Model Act) may be filed within 2 months from the end of the month when the patent application became 
abandoned on account of a legally valid rejection, voluntary withdrawal or fictive withdrawal, when opposition 
proceedings were closed or - in case a patent has been granted - when the time limit for lodging an appeal 
from the decision of grant lapsed to no effect. Detailed information about the requirements to be met by a 
utility model application, including the derived utility model application, is set out in the "Merkblatt fur 
Gebrauchsmusteranmelder (G6181)" (Leaflet about the Filing of a Utility Model Application), which can be 
obtained free of charge from the Patent Office and the Public Inspection Hall in the Patent Office. 



1 



Examining Division indicates publication (1) as prior art barring patentability and 
anticipating novelty of the system according to the present application. 

Fig. 15 in combination with Fig. 2 in publication (1) disclose 

A communication system (col. 5/I. 54 - communication system -) utilizing a two- 
wire type transmission line A, B (col. 6/I.4 - twisted pair-wire -) for transmitting 
transmission signals in opposite phases (col. 6/ls.26-31), comprising: 
a plurality of nodes (col.14/ls.38-42 - transmitter, receiver -) connected to said 
two-wire type transmission line A t B; and 

a terminating resistor R5+R6 or R10+R11 incorporated in each of said nodes. 

Hence, the system according to claim 1 is not new in view of the cited prior art 
according to (1). Therefore, patent claim 1 is not grantable. 

Similarly, Fig. 2 in publication (1) discloses 

A reception circuit (col. 5/ls.53-54 - receiver circuit -) for receiving a trans- 
mission signal in a communication system (col. 5/I.54 - communication 
system-) utilizing a two-wire type transmission line (col. 6/I.4 - twisted pair 
wire -) for transmitting transmission signals in opposite phases (col. 6/ls.26-31), 
comprising: 

an AC coupling circuit C1 , C2 (col. 6/1.5/ - AC coupling capacitors - ) for 
extracting AC components (which is necessarily read by an expert as AC 
coupling circuit), in a transmission signal input through said transmission lines 
A,B; 

a bias circuit R1 , R2 for applying a bias voltage (which, by an expert, usually is 
also read as „bias current" as in col. 6/ls.42-46) to a signal output from said AC 
coupling circuit; and 

a clip circuit N for clipping the level (col. 6/ls. 21-25 in combination with col. 
17/ls.53-54 - voltage limitation -) of a signal output from said bias circuit (which 
is readable for an expert in the circuit arrangement according to Fig. 2) 
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associated with each of said transmission line (col. 6/ls.6-10). 



The device according to further independent claim 4 is not new in view of the prior art 
according to (1). Hence, claim 4 is not grantable, either. 

Supplying predetermined potentials to said transmission lines via resistors, according 
to claim 2, has been revealed by (1), Fig. 15/ -R5, R6 - in combination with col. 15/ls. 
20-26. 

The features of the reception circuit of claim 3 are also known from publication (1), as 
already stated in connection with patent claim 4. 

The features of a bias circuit according to Fig. 7 is also revealed for an expert in (1 ), 
col. 1/ls. 8-10, and also the remaining documents do not contain any patentable 
difference exceeding an expert's knowledge and expertise. 

The grant of a patent cannot be expected. 

Examining Division for Class H04L 
Dipl.-lng. Weigt 
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Description 

The present invention relates to a high-reliabil- 
ity serial data communication system using bal- 
anced transmission lines and equipped with an AC 
coupling receiver circuit. 

To improve the reliability of a data communica- 
tion system, it is known to connect various units 
forming a communication system to one another by 
a balanced transmission line, e.g., a twisted pair 
having a pair of electric wires twisted around each 
other, deliver signals of opposite phases to the 
paired electric wires, respectively, and detect the 
differential between the signals as a transmission 
signal. This type of communication system is used 
also for a control system of a motor vehicle. To be 
used with a motor vehicle wherein the protection of 
human life must be given top priority, a data com- 
munication system is not only required to be sat- 
isfactorily durable and low in manufacturing 
cost,but is also required to have high reliability, i.e., 
fail-safe functions, under various environments. For 
example, even in the event of an abnormal con- 
dition such that the voltage of one of the paired 
transmission lines is fixed at a constant voltage, 
e.g., an earth potential, a power supply voltage, 
etc. or is opened due to the disconnection of a 
connector or the like, or that a short circuit occurs 
between the transmission lines, normal transmis- 
sion functions of the various units of the system 
must be retained. 

A bus driver/receiver of a distributed multiplex 
transmission system for motor vehicles is conven- 
tionally known which is equipped with a receiver 
circuit of the type determining the pres- 
ence/absence of an input signal to the transmission 
lines (i.e., passive or dominant state of the trans- 
mission lines) by the voltage difference between 
the balanced transmission lines (see SAE, REC- 
OMMENDED PRACTICE J-1850). In this arrange- 
ment, however, if the voltage of one transmission 
line is fixed at an earth potential, for example, the 
ouput logic level of * the paired transmission lines is 
also fixed even though the logic level of the signals 
applied to the other transmission line varies nor- 
mally, thus failing to achieve normal receiving func- 
tions and to satisfy the above-mentioned require- 
ments for an automobile system. In view of this, an 
AC coupling receiver circuit is conventionally used 
in which a capacitor is arranged before a receiver 
circuit connected to the transmission lines, to en- 
able normal reception of signals based on the 
output logic of a normal transmission line whose 
voltage is not fixed, e.g., at the earth potential, 
even in the case of the above-mentioned trouble. 
By simply connecting the capacitor, however, the 
direct-current level of the transmission signal 
changes as the signal passes through the capaci- 



tor, depending on the duty ratio of the signal, 
whereby the received threshold voltage to be ap- 
plied to a signal processing circuit next to the 
capacitor varies and thus normal signal reception 

5 cannot be performed. Therefore, in this AC cou- 
pling system, measures must be taken to eliminate 
the fluctuation of the direct-current level, in particu- 
lar, the fluctuation of the received threshold voltage 
caused by the charge stored in the capacitor dur- 

io ing serial pulse transmission. For example, an ar- , 
rangement illustrated in FIG. 1 is conventionally 
used in which signal voltages at the two signal 
lines are applied via an AC coupling to a differential 
amplifier, which preferably comprises a high-speed 

is operational amplifier, and the voltage differential 
between the two signals, delivered from the dif- 
ferential amplifier, is subjected to level shift by 
another AC coupling and then is compared with a 
reference voltage. 

20 According to this prior art arrangement, how- 

ever, a differential amplifier comprising, e.g., a 
high-speed operational amplifier, must be arranged 
after the AC coupling, which leads to an increase in 
the number of component parts of the circuit and 

25 accordingly in cost and also requires a large space 
for the arrangement. 

FR 2443770 discloses a receiver circuit includ- 
ing a circuit to recover the continuous component. 
The system operates to prevent a fault in any one 

30 of several peripherals which may be connected to 
the central unit from affecting the functioning of the 
others. 

An object of the present invention is to provide 
a communication system equipped with an AC 

35 coupling receiver circuit, which can prevent the 
fluctuation of a received threshold voltage caused 
by the charge stored in an AC coupling capacitor 
during signal transmission, and can transmit signals 
even in various abnormal conditions, thus providing 

40 high reliability and durability under various environ- 
ments, and which is inexpensive and simple in 
structure with a small number of component parts 
and accordingly can be constructed to be small in 
size at low cost. 

45 Another object of the present invention is to 

provide a high-reliability communication system for 
a variety of transmission applications including a 
transmission within a motor vehicle, which system 
is capable of signal transmission even in the event 

so of an abnormal condition such that a balanced 
transmission line is fixed at a constant voltage or 
opened, or that a short circuit occurs between the 
transmission lines. 

Still another object of the present invention is 

55 to provide a communication system equipped with 
an AC coupling receiver circuit which can receive 
transmission signals at a high speed even if the 
signal waveform is rounded, and accordingly can 
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achieve a high-speed transmission rate, 

A further object of the present invention is to 
provide a high-reliability communication system 
which can be constructed by adding a minimum 
number of component parts to a conventional cir- 
cuit, and in which the bias condition of transmission 
lines and the operative state of a receiver circuit 
can be automatically changed when abnormality 
occurs, to ensure signal transmission and accord- 
ingly no special logic circuit is required for the 
discrimination of occurrence of abnormality and for 
the control operation during abnormal condition. 

According to one aspect of the present inven- 
tion, there is provided a communication system 
including a pair of transmission lines, as a bal- 
anced transmission line, and at least one transmit- 
ter circuit and at least one AC coupling receiver 
circuit both connected to the transmission lines, 
said AC coupling receiver circuit comprising: 

AC coupling capacitors connected to said pair 
of transmission lines, respectively; 

voltage comparator means connected to said 
pair of transmission lines through said AC coupling 
capacitors; and 

a non-linear element between said pair of 
transmission lines at a position between said ca- 
pacitors and said voltage comparator means; 

characterised in that said communication sys- 
tem further comprises means for biasing said pair 
of transmission lines at predetermined bias con- 
ditions with respect to ground potential; and 

short-circuit detection means for detecting a 
short-circuit occurring between said pair of trans- 
mission lines; wherein said biasing means includes 
a bias circuit for changing a bias condition of one 
of said pair of transmission lines when said short- 
circuit detection means detects a short-circuit. 

Preferably, the non-linear element comprises at 
least one diode or at least one Zener diode. 

Preferably the AC coupling receiver circuit in- 
cludes input potential fixing means for fixing the 
voltage of a transmission line-side portion of the 
AC coupling capacitor connected to the transmis- 
sion line whose bias condition is changed, at a 
predetermined potential when the short-circuit de- 
tection means detects a short circuit. 

Still preferably, the communication system of 
the present invention comprises impedance altering 
means arranged at input sides of the AC coupling 
capacitors, respectively, for altering impedances of 
the input sides of the AC coupling capacitors, 
When one of the two transmission lines is opened, 
the impedance altering means brings the input side 
of the AC coupling capacitor corresponding to the 
open transmission line to a tow impedance state. 
The impedance altering means preferably com- 
prises an emitter follower circuit, and further prefer- 
ably, an element is inserted at a base side of the 



emitter follower circuit, for causing a voltage drop. 

The above and other objects, features, and 
advantages of the present invention will become 
more apparent from the ensuing detailed descrip- 
5 tion of examples of the invention taken in connec- 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 FIG. 1 is a circuit diagram of a conventional AC 
coupling receiver circuit; 

FIG. 2 is a circuit diagram of an AC coupling 
receiver circuit according to a first embodiment 
of the present invention; 
75 FIG. 3 is a graph showing a voltage-current 
characteristic of a non-linear element appearing 
in FIG. 2; 

FIG. 4A is a waveform diagram showing 
changes of voltages of first and second buses in 
20 FIG.2; 

FIG. 4B is a waveform diagram showing 
changes of voltages at the input terminals of a 
comparator shown in FIG. 2, in response to 
pulse inputs; 

25 FIG. 4C is a waveform diagram showing 
changes of outputs of the comparator in re- 
sponse to pulse inputs; 

FIG. 5A is a diagram similar to FIG. 4A, showing 

voltage changes when the voltage of the second 
30 bus of FIG. 2 is fixed at a constant voltage; 

FIG. 5B is a diagram similar to FIG. 4B, showing 

voltage changes when the voltage of the second 

bus is fixed at a constant voltage; 

FIG. 5C is a diagram similar to FIG. 4C, showing 
35 output changes when the voltage of the second 

bus is fixed at a constant voltage; 

FIG. 6 is a circuit diagram showing an example 

of the circuit arrangement of FIG. 2; 

FIG. 7 is a circuit diagram showing a modifica- 
40 tion of the circuit of FIG. 6; 

FIG. 8A is a waveform diagram showing voltage 

changes of the first and second buses in the 

circuit of FIG. 6 when a pulse with a rounded 

wave form is input; 
45 FIG. 8B is a waveform diagram showing voltage 

changes at the input terminals of the comparator 

in the circuit of FIG. 6 when a pulse with a 

rounded waveform is input; 

FIG. 8C is a waveform diagram showing output 
'so changes of the comparator in the circuit of FIG. 

6 when a pulse with a rounded waveform is 

input; 

FIG. 9A is a diagram similar to FIG. BA, showing 
voltage changes of the first and second buses in 
55 the circuit of FIG. 7; 

FIG. 9B is a diagram similar to FIG. 8B, showing 
voltage changes at the input terminals of a com- 
parator in the circuit of FIG. 7; 



3 



5 



EP 0 337 762 B1 



6 



FIG. 9C is a diagram similar to FIG. 8C, showing 
output changes of the comparator in the circuit 
of FIG. 7; 

FIG. 10A is a waveform diagram illustrating in 
detail voltage changes of the first bus in the 
circuit of FIG. 6 when a pulse with a rounded 
waveform is input; 

FIG. 1 0B is a waveform diagram illustrating out- 
put changes of the comparator in response to 
the bus voltage changes shown in FIG. 10A; 
FIG. 10C is a diagram similar to FIG. 10A, 
showing bus voltage changes in the circuit of 
FIG. 7; 

FIG. 10D is a diagram similar to FIG. 10B, 
showing output changes of the comparator in 
the circuit of FIG. 7; 

FIG. 11 is a circuit diagram of a transmitter 
circuit according to a second embodiment of the 
present invention; 

FIG. 12A is a diagram showing a waveform of a 
digital signal input to the circuit of FIG. 11; 
FIG. 12B is a diagram showing waveforms of 
signals in transmission lines of FIG. 1 1 when a 
~ short circuit occurs between the transmission 
lines; 

FIG. 12C is a waveform diagram showing volt- 
age changes at the input sides of capacitors of 
FIG. 11 when a short circuit occurs between the 
transmission lines; 

FIG. 12D is a waveform diagram showing output 
changes of a comparator in FIG. 11 when a 
short circuit occurs between the transmission 
lines; 

FIG. 13A is a circuit diagram illustrating an ar- 
rangement of a short-circuit detection circuit and 
a switch circuit shown in FIG. 11; 
FIG. 13B is a circuit diagram illustrating another 
example of the circuit arrangement of FIG. 1 1 ; 
FIG. 14 is a circuit diagram illustrating an ar- 
rangement of an abnormal voltage detection cir- 
cuit and switch circuit of FIG. 11; 
FIG. 15 is a circuit diagram illustrating a trans- 
mitter/receiver circuit according to a third em- 
bodiment of the present invention; 
FIG. 16 is a circuit diagram illustrating an ar- 
rangement of a switch circuit and an abnormal 
voltage detection circuit in FIG. 15; 
FIG. 17 is a circuit diagram illustrating a modi- 
fication of the circuit of FIG. 15; and 
FIG. 18 is a circuit diagram illustrating a trans- 
mitter/receiver circuit according to a fourth em- 
bodiment of the present invention. 
Referring to FIG. 2 ( an AC coupling receiver 
circuit for use in a communication system, accord- 
ing to a first embodiment of the present invention, 
comprises a voltage comparator means 1 which 
has an output terminal e, a non-inverted input ter- 
minal c connected to a first bus 2 serving as a 



signal transmission line, and an inverted input ter- 
minal d connected to a second bus 3 also serving 
as a signal transmission line. The first and second 
buses 2 and 3 constitute a twisted pair wire, for 

5 example, and have AC coupling capacitors C1 and 
C2 arranged therein, respectively. A non-linear ele- 
ment N is connected between the first and second 
buses 2 and 3 in a position between the voltage 
comparator means 1 and the capacitors C1 and 

w C2, respectively. Specifically, the non-linear ele- 
ment N has a positive terminal (indicated by " + " 
in FIG. 2) connected to the second bus 3, and a 
negative terminal (indicated by "-" in FIG. 2) con- 
nected to the first bus 2. A resistor R2 is con- 

15 nected at one end to a portion of the first bus 2 
between the capacitor Ci and the voltage compara- 
tor means 1 t and is grounded at the other end 
thereof. A pull-up power supply Vcc is connected 
through a resistor R1 to a portion of the second 

20 bus 3 between the capacitor C2 and the voltage 
comparator means 1. The non-linear element N is 
composed of a diode, a Zener diode, or the like; 
alternatively, the element N may include a plurality 
of diodes, Zener diodes or the like, arranged in 

25 series, if required. 

The receiver circuit is adapted to receive a pair 
of signals of opposite phases from a transmitter 
circuit (not shown) connected to input terminals a 
and b of the first and second buses 2 and 3, as 

30 described later with reference to other embodi- 
ments of the present invention. In this embodiment, 
positive and negative serial pulses are respectively 
applied to the first and second buses 2 and 3. 

FIG. 3 shows a voltage-current characteristic of 

35 the non-linear element N, wherein the voltage at 
the + terminal is defined as a positive voltage and 
electric current flowing from the + terminal to the - 
terminal is defined as a positive current. As is clear 
from the figure, the non-linear element N has the 

40 characteristic that current suddenly starts to flow 
when the terminal voltage exceeds a voltage Vf. 

The resistors R1 and R2 are provided for pass- 
ing a bias current l B through the non-linear element 
N even during the absence of input signals, to 

45 develop a voltage approximately equal to the volt- 
age Vf between the terminals of the element N. 
Instead of using the resistors R1 and R2 t other 
suitable elements may be provided to produce the 
bias current. 

so The voltage comparator means 1 is adapted to 

compare the difference V DEF between the voltages 
at the non-inverted input terminal and the inverted 
input terminal thereof with a threshold voltage Vth. 
The voltage comparator means 1 outputs a high- 

55 level voltage from the output terminal e thereof 
when V DEF > V TH stands, and outputs a low-level 
voltage from the terminal e when V DEF < Vjh 
stands. Of course, to reduce the influence of noise, 
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the threshold voltage V TH when the output voltage 
is inverted from low level to high level may be set 
to a value higher by AV H than that when the output 
voltage is inverted from high level to low level, to 
obtain a hysteresis characteristic. 

The operation of the AC coupling receiver cir- 
cuit will now be described. For the sake of simplic- 
ity, the following description is based on the as- 
sumption that the threshold voltage V T h of the 
voltage comparator means 1 is 0 (zero). In this 
case, the voltage comparator means 1 outputs a 
high-level voltage from the output terminal e there- 
of when the voltage at the input terminal c is higher 
than that at the other input terminal d, and outputs 
a low-level voltage when the former is lower than 
the latter. 

In the absence of input signals, that is, when 
no pulses are input to the first and second buses 2 
and 3, the bias current l B flows from the pull-up 
power supply Vcc to the resistor R2 through the 
resistor R1 and the non-linear element N, and 
accordingly a voltage approximately equal to the 
voltage Vf is induced between the input terminals c 
and d of the voltage comparator means 1. At this 
time, a low-level output appears at the output ter- 
minal e of the voltage comparator means 1 (FIG. 
4C). 

If a positive pulse having a crest value Va and 
a negative pulse having a crest value Vb are ap- 
plied to the first and second buses 2 and 3, re- 
spectively, as shown in FIG. 4A, the voltage at the 
positive terminal of the non-linear element N in- 
creases by Va and the voltage at the negative 
terminal thereof decreases by Vb, from their re- 
spective values during the absence of input sig- 
nals. As a result, a voltage equal to the difference 
between the sum of the crest values Va and Vb of 
the positive and negative pulses and the voltage Vf 
produced by the non-linear element N (i.e., Va + 
Vb - Vf) is applied to the non-linear element N as a 
reverse voltage, and thus almost no current flows 
through the non-linear element N. At this time, a 
voltage between the input terminals c and d of the 
voltage comparator means 1 changes to Va + Vb-Vf 
having a polarity opposite to that produced during 
the absence of input signals, and a high-level out- 
put appears at the output terminal e of the com- 
parator 1, as shown in FIGS. 4B and 4C. That is, 
the output of the terminal e is inverted. This output 
inversion takes place when the sum of the amounts 
of changes in the voltages of the first and second 
buses 2 and 3 exceeds the voltage Vf produced by 
the non-linear element N. This also applies to the 
case where the threshold voltage Vth of the voltage 
comparator means 1 is not equal to 0 (zero); that 
is, the inversion of the output of the terminal e 
occurs when the sum of the amounts of changes in 
the voltages of the first and second buses 2 and 3 



exceeds Vf + V TH . 

When substantially no current flows in the non- 
linear element N, the capacitor C1 arranged in the 
first bus 2 is charged through the resistor R2 in 

5 such a direction that the cathode voltage at the 
negative terminal of the non-linear element N is 
lowered, while the capacitor C2 of the second bus 
3 is charged through the resistor R1 in such a 
direction that the anode voltage at the positive 

10 terminal is increased. 

- Upon completion of the application of current 
pulses to the first and second buses 2 and 3, the 
circuit resumes the initial state (with no signals 
applied thereto) wherein the voltage Vf is applied to 

75 the non-linear element N, thus providing a low-level 
output at the terminal e. After the current pulse 
input ends, the charge of the capacitors C1 and C2 
stored while the non-linear element N was in a 
substantially cut-off state is quickly discharged 

20 through the non-linear element N, which is now in a 
conductive state with its terminal voltage increased 
above the level Vf. In other words, the terminal 
voltage of the capacitors C1 and C2 which has 
been increased in response to the input of 'the 

25 current pulses is returned to the initial zero level in 
a moment. Therefore, even if pulses are succes- 
sively input at short intervals of time (FIG. 4A 
shows the case where two pulses with different 
pulse widths are successively input), the discharge 

30 time of the capacitors C1 and C2 does not change 
significantly. 

Now, the operation of the receiver circuit when 
abnormality occurs, for example, when the voltage 
of one of the buses, e.g., the second bus 3, is fixed 

35 at a constant value (e.g., earth potential) will be 
described with reference to FIGS. 5A to 5C. The 
following description is based on the assumption 
that the threshold voltage Vth of the voltage com- 
parator means 1 is 0 (zero), for the sake of simplic- 

40 ity. 

As shown in Fig. 5A, the response to pulse 
inputs, the voltage of the first bus 2 is increased by 
the crest value Va of the positive input pulse from 
the level at the time of absence of input signals, 

45 but the voltage at the input terminal b of the 
second bus 3 (abnormal bus) remains fixed at a 
constant value regardless of presence/absence of 
pulse input. As a result, the voltage applied to the 
input terminal c of the voltage comparator means 1 

so increases by the value Va from the level during the 
absence of input signals, in response to a pulse 
input, whereas the voltage applied to the inverted 
input terminal d is fixed at a constant level, as 
shown in FIG. 5B. The receiver circuit is con- 

55 structed such that the crest value Va of the positive 
pulse applied to the first bus 2 is greater than the 
voltage Vf produced by the non-linear element N, 
that is, the relationship Va > Vf is fulfilled. Accord- 
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ingly, the voltage levels of the input terminals c and 
d of the voltage comparator means 1 cross each 
other between the time of absence of input pulses 
and the time when positive pulses are input. In the 
case where the threshold voltage Vjh of the voltage 
comparator means 1 is not equal to 0 (zero), the 
receiver circuit may be constructed such that the 
relationship Va > Vf + V-m is fulfilled, to obtain 
similar results. Thus, when a positive pulse is input, 
the output of the terminal e is inverted from low- 
level (the level during the absence of input pulses) 
to high-level. The operation of the receiver circuit 
described above is substantially the same as in the 
case where the voltage of the first bus 2 is fixed at 
a constant level. Thus, even if the voltage of one of 
the buses is fixed at a constant voltage, the output 
level of the receiver circuit changes in exact re- 
sponse to the presence/absence of the pulse which 
is input properly, and the receiver circuit operates 
in substantially the same manner as in the case 
where positive and negative pulses are properly 
input thereto. The connection of the terminals c 
and d of the voltage comparator means 1 of FIG. 2 
which respect to the buses may be reversed, if an 
opposite logic output need be provided at the ter- 
minal e. 

FIG. 6 shows an example of the circuit of FIG. 
2, in which a diode D and a comparator C are used 
as the non-linear element N and the voltage com- 
parator means 1, respectively. In this arrangement, 
the voltages Vf and V™ are set to about 0.6 V and 
0 (zero) V, respectively, and therefore, when the 
sum of the amounts of changes in the voltages of 
the first and second buses 2 and 3 exceeds a 
predetermined value of about 0.6 V, the output of 
the terminal e of the comparator C changes from 
low level to high level. 

FIG. 7 shows a modification of the circuit of 
FIG. 6, in which a Zener diode ZD is used in place 
of the diode D, to improve the transmission rate. 

The reason why the receiver circuit of FIG. 7 
has a high transmission rate will be explained in 
comparison with the circuit of FIG. 6. Let it be 
assumed that, in the circuits of FIGS. 6 and 7, 
positive and negative pulses each having rounded 
leading and trailing edges are applied to the input 
terminals a and b of the first and second buses 2 
and 3, respectively, as shown in FIGS. 8A and 9A. 

As the positive and negative pulses are input, a 
voltage which increases by the crest value Va of 
the positive pulse from the level of absence of 
input pulses in accordance with the waveform of 
the rising portion of the positive pulse is applied to 
the non-inverted input terminal c of the comparator 
C, and a voltage which decreases by the crest 
value Vb of the negative pulse from the level of 
absence of input pulse in accordance with the 
waveform of the falling portion of the negative 



pulse is applied to the inverted input terminal d of 
the of the comparator C (FIGS. 8B and 9B). When 
the relationship in magnitude of the levels of the 
voltages applied to the input terminals c and d are 

5 reversed from that during the absence of input 
pulses, the output of the comparator C changes 
from low level to high level (FIGS. 8C and 9C). 
These operations are common to both the circuits 
of FIGS. 6 and 7, and therefore, the output of the 

10 comparator in these circuits are inverted at the 
same time in response to the application of positive 
and negative pulses. 

In the circuit of FIG. 6, however, the voltages at 
the input terminals c and d of the comparator C 

75 increase and decrease, respectively, until the volt- 
age across these input terminals reaches the value 
(Va + Vb - Vf) (FIGS. 8 B and 10A). In the circuit 
of FIG. 7, in contrast, the voltages at the input 
terminals of the comparator C stop increasing and 

20 decreasing, respectively* when the voltage across 
the input terminals of the comparator reaches a 
Zener voltage Vz of the Zener diode ZD (FIGS. 9B 
and 10C). When the positive and negative pulses 
decay in the circuits of FIGS. 6 and 7. the voltages 

25 at the input terminals c and d of the comparators C . 
respectively decrease and increase in accordance 
with the falling and rising characteristics of the 
positive and negative pulses, respectively. Thus, 
although the circuits of FIGS. 6 and 7 are similar in 

30 operation when pulses decay, pulse-rise and pulse- 
fall start voltage levels (FIG. 10C) of the input 
terminals c and d of the comparator C are smaller 
in the circuit of FIG. 7 using the Zener diode ZD, 
than the corresponding voltage levels (FIG. 10 A) of 

35 the input terminals of the comparator C of FIG. 6, 
due to the above-mentioned difference. Accord- 
ingly, the timing of inversion of the output level of 
the comparator during decay of pulses is earlier in 
the circuit of FIG. 7 (FIG. 10D) than in the circuit of 

40 FIG. 6 (FIG 10B), and thus the circuit of FIG. 7 has 
a higher transmission rate. 

A transmitter circuit according to a second 
embodiment of the present invention will now be 
described with reference to FIG. 11. 

45 In FIG. 1 1 , which shows the transmitter circuit 

provided in a unit of a data transmission system, 
the base of a transistor Tr1 is connected to the 
input terminal of the transmitter circuit through a 
resistor R14 and an inverter IN, and also connected 

so to a power supply Vcc through a resistor R12. The 
emitter of the transistor Tr1 is connected to the 
power supply Vcc through a resistor R10. The base 
of another transistor Tr2 is connected to the input 
terminal of the transmitter circuit through a resistor 

55 R15, and is grounded via a resistor R13. The 
emitter of the transistor Tr2 is grounded via a 
resistor R11. The collectors of the transistors Tr1 
and Tr2 are connected to respective output termi- 
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nals of the transmitter circuit. 

Transmission lines A and B, which may be a 
twisted pair wire or a similar transmission line of a 
balanced type, are connected at one end to the 
respective output terminals of the transmitter circuit 
and connected at another end to input terminals a 
and b of a receiver circuit, respectively. The re- 
ceiver circuit has an arrangement fundamentally 
similar to that shown in FIG. 2 and is constructed 
such that it can transmit signals even if one of the 
transmission lines A and B is short-circuited to a 
fixed voltage such as an earth potential. As distinct 
from the circuit of FIG. 2, the receiver circuit of 
FIG. 11 includes resistors R3 and R4 connected 
respectively between the input terminal a and an 
AC coupling capacitor C1 and between the input 
terminal b and an AC coupling capacitor C2. The 
transmission line B is connected to the power 
supply Vcc through a resistor R8, and the transmis- 
sion line A is grounded via a resistor R7 and a 
switch circuit H. 

A short-circuit detector circuit F is connected 
between input-side portions of the transmission 
lines A and B, i.e., between the portions thereof on 
the side of the two output terminals of the transmit- 
ter circuit, and is adapted to open to switch circuit 
H when it detects a short circuit between the trans- 
mission lines A and B. Also, a switch S2 is shown 
between output-side portions of the transmission 
lines A and B. i.e., between the portions thereof on 
the side of the input terminals a and b of the 
receiver circuit (the switch S2 is illustrated for the 
sake of explanation only, to indicate a short-cir- 
cuited condition and accordingly is not an element 
actually provided in the circuit). 

In the receiver circuit, an abnormal voltage 
detection circuit G is connected to a portion of the 
transmission line B. A switch circuit I is connected 
at one end to the connection point between the 
resistor R4 of the receiver circuit connected to the 
transmission line B and the capacitor C2, and has 
another end grounded. The switch circuit I serves 
to short circuit the connection point to the earth 
potential, optionally through a capacitor, under the 
control of the detection circuit G. 

The transmitter circuit of FIG. 11 operates as 
follows: 

When the transmission lines A and B are not 
short-circuited and are in a normal state, both the 
short-circuit detection circuit F and the abnormal 
voltage detection circuit G are inoperative, and 
accordingly the switch circuit H is in a closed state 
and the switch circuit I is in an open state. There- 
fore, in this state, the transmitter circuit operates in 
the same manner as the circuit of FIG. 2. 

If the switch S2 is closed to cause a short 
circuit between the transmission lines A and B, for 
example, the short-circuit detection circuit F de- 



tects this short circuit and causes the switch circuit 
H to open. As a result, the transmission line A is 
connected to the power supply Vcc through the 
switch S2 and the resistor R8, so that its voltage 

5 rises up to the level of the power supply Vcc. If, at 
this time, a digital signal D (FIG. 12A) is applied 
from a digital circuit (not shown) to the transmitter 
circuit, the current is not supplied from the transis- 
tor Tr1 because the voltage of the transmission line 

10 A is increased approximately to the level of the 
power supply Vcc, and accordingly the transistor 
Tr1 can be regarded as being turned off. On the 
other hand, the transistor Tr2 is turned on, and thus 
the signal at the transmission line B has a 

75 waveform as shown in FIG. 12B. Since the trans- 
mission line A is connected to the transmission line 
B through the switch S2, the signal waveforms of 
the transmission lines A and B are both similar to a 
normal signal waveform of the transmission line B, 

20 as shown in FIG. 12B. 

Since the voltage of the transmission line A is 
increased from a normal voltage range indicated by 
the broken line in FIG. 12B, the abnormal voltage 

— — detection circuit G connected to the transmission 

25 line A is operated to close the switch circuit I and 
thus connect the transmission line A to the earth 
potential. As a result, no signal appears at an input 
J of the receiver circuit, and accordingly the volt- 
age difference between the inputs J and K of the 

30 receiver circuit (FIG. 12C) is similar to that ob- 
served in the case of short-circuiting the second 
bus 3 of the circuit of FIG. 2 to the earth potential, 
so that the receiver circuit outputs a signal E (FIG. 
12D). In this manner, the digital signal D transmit- 

35 ted from the digital circuit can be reproduced as 
the signal E, thus enabling signal transmission 
through the transmitter circuit. 

FIGS. 13A and 13B each show an example of 
the switch circuit H and the short-circuit detection 

40 circuit F appearing in FIG. 11. In FIG. 13A, the 
short-circuit detection circuit F comprises resistors 
R21 and R22 as a voltage divider, connected in 
series between the transmission line A and an 
earth potential, and a transistor Tr11. The collector 

45 of the transistor Tr11 is connected to the power 
supply Vcc through a resistor R23, the base is 
connected to the connection point between the 
resistors R21 and R22, and the emitter is ground- 
ed. The switch circuit H comprises a transistor 

so Tr12 having a collector thereof connected to the 
bias resistor R7, a base thereof connected to the 
collector of the transistor Tr11 of the short-circuit 
detection circuit F, and an emitter thereof ground- 
ed. 

55 When the voltage of the transmission line A is 

low, the voltage divided by the resistors R21 and 
R22 is not high enough to turn on the transistor 
Tr11, while the transistor Tr12 is supplied with the 
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base current through the resistor R23 and accord- 
ingly is turned on. Therefore, the switch circuit H is 
closed when the transmission lines A and B are in 
a normal state. 

If a short circuit occurs between the transmis- 
sion lines A and B, the voltage of the transmission 
line A rises to a value Vcc/2 equal to the voltage 
obtained by dividing the power supply voltage Vcc 
by the bias resistors R8 and R7 in FIG. 1 1 . Accord- 
ingly, the base voltage of the transistor Tr11 be- 
comes high enough to turn on the transistor Tr1 1 , 
whereas the transistor Tr12. is turned off, and 
hence the switch circuit H is opened. The circuit of 
this embodiment has the function of preventing the 
resistor R8 from being heated by an excessive 
current flowing therethrough when the transmission 
line A is short-circuited to a high voltage. 

The short-circuit detection circuit F shown in 
FIG. 13B comprises a transistor TR21 having a 
base thereof connected to the transmission 1 line A 
through a resistor R31, an emitter thereof con- 
nected to the transmission line B, and a collector 
thereof grounded via resistors R33 and R34 as a 
voltage divider. The switch circuit H comprises a 
transistor Tr22 having a collector thereof connected 
to the bias resistor R7, a base thereof connected to 
the connection point between the resistors R33 and 
R34, and an emitter thereof grounded. 

When the transmission lines A and B are in a 
normal state, a sufficient potential difference is 
present between the transmission lines A and B. 
Accordingly, the transistor Tr21 is turned on to 
cause the base current to flow through the transis- 
tor Tr22, thereby turning on the transistor Tr22. 
Thus, the switch circuit H is closed. 

If the transmission line B is short-circuited to 
the transmission line A and accordingly the poten- 
tial difference between the two transmission lines 
become 0 (zero), the transistor Tr21 is turned off 
and thus the transistor Tr22 is turned off, whereby 
the switch circuit H is opened. 

FIG. 14 is an example of the abnormal voltage 
detection circuit G and the switch circuit I shown in 
FIG. 1 1 . The detection circuit G comprises resis- 
tors R41 and R42 as a voltage divider, connected 
between the transmission line A and the ground 
potential, and the switch circuit I comprises a tran- 
sistor Tr31. The collector of the transistor Tr31 is 
connected to the power supply Vcc through a 
resistor R43, the base is connected to the connec- 
tion point between the voltage-dividing resistors 
R41 and R42, and the emitter of the transistor Tr31 
is grounded. In this arrangement, when the voltage 
of the transmission line A exceeds a given voltage, 
the transistor Tr31 is turned on by the voltage 
divided by the resistors R41 and R42 and thus the 
point J is short-circuited to the earth potential. If 
d.c. short-circuiting of the point J to the earth 



potential need be avoided on such occasion, a 
capacitor C3 (indicated by the parentheses in FIG. 
14) may be arranged between the point J and the 
collector of the transistor Tr31. 

5 The switch circuit H, the short-circuit detection 

circuit F, the abnormal voltage detection circuit G, 
and the switch circuit I need not necessarily be 
connected to the transmission line A; they may 
alternatively be connected to the transmission line 

io B with their polarities changed. 

A transmitter/receiver circuit according to a 
third embodiment of the present invention will now 
be described with reference to FIG. 15. 

A transmitter/receiver circuit of this embodi- 

75 ment is characterized in that signal transmission is 
possible even when one of the transmission lines is 
open, thereby further improving the reliability of the 
system. More specifically, this embodiment is in- 
tended to eliminate the inconvenience of the re- 

20 ceiver circuit of FIG. 2 that although signal trans- 
mission is possible when one of the transmission 
lines is fixed at a constant voltage, signals cannot 
be transmitted when one of the transmission lines 
is open. According to the circuit of FIG. 2, if the 

25 transmission line A is disconnected at a position 
corresponding to the symbol S in FIG. 15, for 
example, the impedance of the comparator at the 
input terminal thereof corresponding to the discon- 
nected transmission line A is increased. Accord- 

30 ingly, when input signals are applied, the diode 
becomes cut-off, but the potential of the above- 
mentioned input terminal of the comparator drops 
since it is pulled down by the resistor. As a result, 
the voltage levels at both sides of the diode do not 

35 cross each other, that is, the output of the com- 
parator is not inverted, thus failing to perform nor- 
mal transmission. 

In the arrangement of FIG. 15, the transmitter 
circuit has a similar arrangement to that of FIG. 11, 

40 whereas the receiver circuit includes the elements 
described later, in addition to those contained in 
the AC coupling receiver circuit of FIG. 2. The 
transmission line A is grounded via the bias resis- 
tor R7, and the. transmission line B is connected to 

45 the power supply Vcc through the bias resistor R8. 
The connection point between the capacitor C1 and 
the resistor R3 is connected to the power supply 
Vcc through a switch circuit 11, and the connection 
point between the capacitor C2 and the resistor R4 

50 is grounded via a switch circuit 12. The input side 
of the resistor R3 is connected the power supply 
Vcc through ah abnormal voltage detection circuit 
G1, and is also connected to an earth potential via 
the resistor R5. The input side of the resistor R4 is 

55 ' grounded via an abnormal voltage detection circuit 
G2, and is connected to the power supply Vcc 
through the resistor R6. 
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The switch circuits 11 and 12 serve to cause 
d.c. short-circuiting or a.c. short-circuiting of the 
above-mentioned two connection points to a fixed 
voltage, and the abnormal voltage detection circuits 
G1 and G2 are adapted to close the switch circuits 
11 and 12, respectively, when they detect an in- 
crease of the voltages of the transmission lines A 
and B above respective predetermined voltages. 
The combination of the switch circuit 11 and the 
detection circuit G1 and the combination of the 
switch circuit I2 and the detection circuit G2 re- 
spectively constitute an impendance altering 
means. 

The circuit of FIG. 15 operates as follows: 

The voltages of the transmission lines A and B 
are usually close to the earth potential and the 
power supply voltage Vcc, respectively, due to 
relatively low resistance of the bias resistors R7 
and R8. In such cases, the abnormal voltage detec- 
tion circuits G1 and G2 are not operated. The 
transmission lines A and B are respectively con- 
nected to the earth potential and the power supply 
Vcc through the resistors R5 and R6 with relatively 
high - resistance, and also connected to the AC 
coupling receiver circuit through the resistors R3 
and R4 with relatively low resistance, respectively. 
Thus, the circuit operates in the same manner as 
the receiver circuit of FIG. 2. 

If the transmission line A is opened at a posi- 
tion corresponding to the symbol n S", for example, 
the potential at the connection point between the 
resistor R6 and the abnormal voltage detection 
circuit G2 is increased to approximately about the 
power supply voltage Vcc through the resistor R6. 
Accordingly, the detection circuit G2 is operated to 
close the switch circuit 12. The operation of the 
receiver circuit is thereafter the same as in the 
case where one of the transmission lines is short- 
circuited to the earth potential, described with ref- 
erence to FIG. 2, permitting signal reception. The 
receiver circuit carries out a similar operation when 
the transmission line B is opened, but with the 
polarity of the circuit reversed, thus also permitting 
signal reception. 

FIG. 16 shows an example of the switch cir- 
cuits 11 and 12 and the abnormal voltage detection 
circuits G1 and G2 shown in FIG. 15. 

In the arrangement of FIG. 16, a transistor Tr32 
has an emitter thereof connected to the power 
supply Vcc, and a collector thereof connected 
through a capacitor C5 to one side of the resistor 
R3 close to the capacitor C1, and also connected 
to the earth potential via a resistor R53. Between 
the resistor R3 and the power supply Vcc, a volt- 
age divider comprising resistors R51 and R52 is 
arranged, and the connection point between the 
resistors R51 and R52 is connected to the base of 
the transistor Tr32 and also connected through the 



capacitor C6 to the collector of the same transistor 
Tr32. The transistor Tr32, the capacitors C5 and 
C6, and the resistor R53 constitute the switch cir- 
cuit 11, and the resistors R51 and R52 constitute 

5 the abnormal voltage detection circuit G1. 

A transistor Tr31 has an emitter thereof 
grounded, and a collector thereof connected 
through the capacitor C3 to one side of the resistor 
R4 close to the capacitor C2 and also connected to 

to the power supply Vcc through a. resistor R43. A 
voltage divider composed of resistors R41 and R42 
is connected between the input terminal of the 
resistor R4 and the ground potential, and the con- 
nection point between these resistors R41 and R42 

75 is connected to the base of the transistor Tr 31 and 
also connected through the capacitor C4 to the 
collector of the same transistor. The transistor 
Tr31, the capacitors C3 and C4, and the resistor 
R43 constitute the switch circuit 12, and the resis- 

20 tors R41 and R42 constitute the abnormal voltage 
detection circuit G2. 

When the transmission line A is properly con- 
nected, the voltage thereof is low and accordingly 
the base current is given by the voltage divided by 

25 the resistors R41 and R42, whereby the transistor 
Tr 31 is turned off. If the transmission line A is 
opened at the position corresponding to the symbol 
"S", current flows from the power supply Vcc to 
the base of the transistor Tr31 through the resistor 

30 R6, thus turning on the transistor Tr31 . As a result, 
the input side of the capacitor C2 close to the 
transistor Tr1 is short-circuited to the earth poten- 
tial, and accordingly the connection point between 
the resistor R4 and the capacitor C3 is a.c. short- 

35 circuited to the earth potential through the capaci- 
tor C3. 

The capacitor C4 has the function of maintain- 
ing the above-mentioned a.c. short-circuited state 
of the connection point for a certain time after the 

40 voltage returns to the normal level from an ab- 
normal value. Therefore, in the case where the 
open state and the normal state of the transmission 
line A are alternately repeated at short intervals of 
time, the capacitor C4 serves to maintain the short- 

45 circuited state of the above connection point, there- 
by enabling the receiver circuit to receive signals. 

FIG. 17 shows a modification of the. circuit of 
FIG. 15, in which transmission lines A and B are 
connected to a receiver circuit of the same type as 

50 shown in FIG. 2, through an emitter follower circuit 
for lowering the impedance, to thereby enable nor- 
mal transmission even when one of the transmis- 
sion lines is open. In FIG. 17, a transistor Tr3 has a 
base thereof connected to one input terminal of the 

55 receiver circuit, a collector thereof connected to the 
power supply Vcc, and an emitter thereof con- 
nected the earth potential via a resistor R52. The 
emitter of the transistor Tr3 is also connected to 
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one input terminal (-) of the comparator C through 
the capacitor C1. A transistor Tr4 has a base 
thereof connected to the other input terminal of the 
receiver circuit, an emitter thereof connected to the 
power supply Vcc through a resistor R51, and a 
collector thereof grounded. The emitter of the tran- 
sistor Tr4 is also connected to the other input 
terminal ( + ) of the comparator C through the ca- 
pacitor C2. 

During normal operation, the emitter follower 
circuit passes therethrough transmission signals 
without changing their waveforms, and accordingly 
the receiver circuit operates normally. If the trans- 
mission line A is opened at the position corre- 
sponding to the symbol "S", the transistor Tr4 is 
turned off. However, the impendance of the con- 
nection points L and M is lowered by the resistors 
R51 and R52, and hence, the receiver operates in 
the same manner thereafter as in the case where 
one of the transmission lines is short-circuited to 
the earth potential, thus enabling signal reception. 
Meanwhile, resistors need not necessarily be used 
as the elements R51 and R52; for example, con- 
stant current supplies or "the "like may be connected 
instead. 

As described above, the impedance altering 
means is arranged before (at the input side of) the 
receiver circuit including the capacitor which serves 
to cut off a direct-current component to enable 
signal reception even when one of the transmission 
lines is short-circuited to the earth potential. By 
thus using the impedance altering means to lower 
the impendance, it is possible to obtain a receiver 
circuit which is capable of signal reception even 
when one of the transmission lines is opened. 

Next, a transmitter/receiver circuit according to 
a fourth embodiment of the present invention will 
be described with reference to FIG. 18. This trans- 
mitter/receiver circuit is intended to ensure normal 
signal transmission even in the event of occurrence 
of various troubles, for. example, even when the 
voltage of one of the transmission lines is fixed to a 
constant potential, a short circuit occurs between 
the two transmission lines,or one of the transmis- 
sion lines is disconnected. The transmis- 
sion/receiver circuit comprises a transmitter circuit 
similar to that of FIG. 11, an emitter follower circuit 
biased as in the case of FIG. 11 and including 
transistors Tr3 and Tr4 like the arrangement of FIG. 
17, and a receiver circuit having an arrangement 
fundamentally identical to that of FIG. 2. The re- 
ceiver circuit includes AC coupling capacitors C1 
and C2, and a non-linear circuit N for voltage 
limitation, and is adapted to enable signal reception 
even when one of the transmission lines is short- 
circuited to a constant voltage. If a difference of 
ground potential exists between the transmitting 
and receiving nodes, the ground potential of the 



receiver circuit lowers and thus the potential at one 
end of the resistor R7 remote from the transistor 
Tr12 becomes higher than the power supply volt- 
age, thus producing the possibility of the emitter 

5 follower circuit being operated improperly. To 
eliminate this awkward situation, diodes for produc- 
ing a voltage drop are inserted before the emitter 
follower circuit. Reference symbols J1 and J2 de- 
note constant current circuits. 

w The emitter follower circuit Of FIG. 18 operates 

similarly to the aforementioned abnormal voltage 
detection circuit G and switch circuit I, to enable 
signal transmission in the event of short-circuiting 
between the transmission lines. For example, when 

75 the voltage at the one terminal of the resistor R7 
rises, the transistor Tr4 is turned off, whereby the 
collector voltage of the transistor Tr4 is fixed at the 
power supply voltage by the constant current cir- 
cuit J1. Even if one of the transmission lines is 

20 opened to cause a high-impedance state of the 
corresponding input terminal, for example, if the 
transmission line A is disconnected, the input volt- 
age is increased through the resistor R6 and thus 
signal transmission is possible. If a plurality of 

25 receiver circuits, transmitter circuits, and bias cir- 
cuits according to the present invention are ar- 
ranged in parallel in the transmission lines, they 
can be operated without any inconveniences. 

30 Claims 

1. A communication system including a pair of 
transmission lines (A,B) as a balanced trans- 
mission line, and at least one transmitter circuit 
35 and at least one AC coupling receiver circuit 

both connected to the transmission lines, said 
AC coupling receiver circuit comprising: 

AC coupling capacitors (C1.C2) connected 
to said pair of transmission lines (A,B), respec- 
40 tively; 

voltage comparator means (1 ,C) connected 
to said pair of transmission lines (A,B) through 
said AC coupling capacitors (C1 ,C2); and 

a non-linear element (N) connected be- 
45 tween said pair of transmission lines (A,B) at a 

position between said capacitors (C1.C2) and 
said voltage comparator means (1,C); 

characterised in that said communication 
system further comprises means (R7,R8) for 
so biasing said pair of transmission lines (A,B) at 

predetermined bias conditions with respect to 
ground potential; and 

short-circuit detection means (F) for de- 
tecting a short-circuit occurring between said 
55 pair of transmission lines; wherein said biasing 

means includes a bias circuit for changing a 
bias condition of one of said pair of transmis- 
sion lines (A,B) when said short-circuit detec- 
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tion means (F) detects a short-circuit. 

2. The communication system according to claim 
1, wherein said non-linear element (N) com- 
prises at least one diode (D). 5 

3. The communication system according to claim 
1, wherein said non-linear element (N) com- 
prises at least one Zener diode (Zd). 

10 

4. The communication system according to claim 
1, 2 or 3 wherein said voltage comparator 
means (1,C) of said AC coupling receiver cir- 
cuit comprises a comparator (C). 

75 

5. The communication system according to any 
preceding claim, wherein said AC coupling re- 
ceiver circuit includes input potential fixing 
means for fixing the voltage of a transmission 
line-side portion of the AC coupling capacitor 20 
connected to the transmission line whose bias 
condition is changed, at a predetermined po- 
tential when said short-circuit detection means 

(F) detects a short circuit. 

25 

6. The communication system according to any 
preceding claim further comprising impedance 
altering means (Tr3,Tr4,R51 ,RST) arranged at 
input sides of said AC coupling capacitors 
(C1.C2), respectively, for altering impedances 30 
of the input sides of said AC coupling capaci- 
tors, and wherein when one of said pair of 
transmission lines (A,B) is opened, said imped- 
ance altering means (Tr3 ( Tr4 I R51,R52) brings 

the input side of the AC coupling capacitor 35 
(C2) corresponding to the open transmission 
line (A) to a low impedance state. 

Patentanspruche 

40 

1. Kommunikationssystem mit einem Paar Uber- 
tragungsleitungen (A, B) als symmetrische 
Obertragungsleitung und mindestens einer 
Senderschaltung und mindestens einer Wech- 
selstrom-Koppel-Empfangerschaltung, die bei- 45 
de mit den Obertragungsleitungen verbunden 
sind, wobei die Wechselstrom-Koppel-Empfan- 
gerschaltung aufweist: Wechselstrom-Koppel- 
Kondensatoren (C1, C2), die mit den beiden 
Obertragungsleitungen (A bzw. B) verbunden 50 
sind; eine Spannungs-Komparatoreinrichtung 
(1, C), die mit dem Obertragungsleitungs-Paar 
(A, B) uber die Wechselstrom-Koppel-Konden- 
satoren (CI. C2) verbunden ist; und ein nichtli- 
neares Element (N), das zwischen dem Uber- 55 
tragungsleitungs-Paar (A, B) in einer Position 
zwischen den Kondensatoren (C1 , C2) und der 
SpannungsKomparatoreinrichtung verbunden 



ist; 

dadurch gekennzeichnet, daB das Kommunika- 
tionssystem weiterhin Mittel (R7, R8) zum Vor- 
spannen der beiden Obertragungsleitungen (A, 
B) auf vorbestimmte Vorspann-Bedingungen 
hinsichtlich Massepotential aufweist; und Kurz- 
schluB-Detektionsmittel (F) zum Feststellen ei- 
. nes zwischen dem Obertragungsleitungs-Paar 
stattfindenden Kurzschlusses, wobei das Vor- 
spannmittel eine Vorspann-Schaltung aufweist, 
die, wenn das KurzschluB-Detektionsmittel (F) 
einen KurzschluS feststellt, eine Vorspann-Be- 
dingung einer der Obertragungsleitungen (A, B) 
andert. 

2. Kommunikationssystem nach Anspruch 1, bei 
dem das nichtlineare Element (N) mindestens 
eine Diode (D) aufweist. 

3. Kommunikationssystem nach Anspruch 1, bei 
dem das nichtlineare Element (N) mindestens 
eine Zener-Diode (Zd) aufweist. 

4. Kommunikationssystem nach Anspruch 1, 2 
Oder 3, bei dem die Spannungs-Komparator- 
einrichtung (1, C) der Wechselstrom-Koppel- 
Empfanger-Schaltung einen Komparator (C) 
aufweist. 

5. Kommunikationssystem nach einem der vor- 
hergehenden Anspruche, bei dem die Wech- 
selstrom-Koppel-Empfanger-Schaltung Ein- 
gangs-Potential-Fixiermittel aufweist, um die 
Spannung eines ubertragungsleitungsseitigen 
Abschnitts des mit der Obertragungsleitung 
verbundenen Wechselstrom-Koppel-Kondensa- 
tors, deren Vorspannungs-Bedingung geandert 
wird, auf ein vorbestimmtes Potential festzuset- 

. zen, wenn das KurzschluB-Detektionsmittel (F) 
einen KurzschluB entdeckt. 

6. Kommunikationssystem nach einem der vor- 
hergehenden AnsprUche, das weiterhin ein Im- 
pedanz-Veranderungsmittel (Tr3, Tr4, R51, 
RST) aufweist, das an den Eingangsselten der 
Wechselstrom-Koppel-Kondensatoren (C1 bzw. 
C2) zum Andern der Impedanzeh der Ein- 
gangsseiten der Wechselstrom-Koppel-Kon- 
densatoren angeordnet ist, und wobei das Im- 
pedanz-Veranderungsmittel (Tr3, Tr4, R51, 
R52) beirin Offnen einer der beiden Obertra- 
gungsleitungen (A, B) die Eingangsseite des 
Wechseistrom-Koppel-Kondensators (C2), der 
der offenen Obertragungsleitung (A) entspricht, 
auf einen niederen ImpedanzrZustand bringt. 
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Revendications 

1. Systems de communication comprenant deux 
lignes de transmission (A, B) en tant que ligne 
de transmission equilibree, et au moins un 5 
circuit transmetteur et au moins un circuit re- 
ceveur de couplage a courant alternatif 
connectes tous deux aux lignes de transmis- 
sion, (edit circuit recepteur de couplage a cou- 
rant alternatif comprenant : to 

- des condensateurs (C1 , C2) de couplage 
de courant alternatif connectes respecti- 
vement auxdites deux lignes de tran- 
smission (A, B) ; 

- des moyens (1, C) comparateurs de ten- 75 
sion connectes auxdites deux lignes de 
transmission (A, B) au travers desdits 
condensateurs (C1. C2) de couplage de 
courant alternatif ;et 

- un element non-lineaire (N) connecte en- 20 
tre lesdites deux lignes de transmission 

(A, B) a un endroit entre lesdits conden- 
sateurs (C1, C2) et lesdits moyens (1, C) 
comparateurs de tension ; 
caracterise en ce que ledit systeme de 25 
communication comprend en outre des 
moyens (R7, R8) pour polariser lesdites deux 
lignes de transmission (A t B) a un etat de 
polarisation predetermine par rapport au poten- 
tiel de la terre ; et 30 

- des moyens (F) de detection de court- 
circuit pour detecter Papparition d'un 
court-circuit entre lesdites deux lignes de 
transmission (A, B) ; lesdits moyens de 
polarisation comprenant un circuit polari- 35 
sateur pour modifier V6\at de polarisation 

de Tune desdites deux lignes de tran- 
smission (A, B) quand lesdits moyens (F) 
de detection de court-circuit detectent un 
court-circuit. 40 



courant alternatif comprend des moyens de 
fixation du potentiel d'entree pour fixer la ten- 
sion d'une partie, du cote de la ligne de tran- 
smission, du condensateur de couplage de 
courant alternatif connecte a la ligne de tran- 
smission dont T6tat de polarisation est modifie*, 
a un potentiel predetermined quand lesdits 
moyens (F) de detection de court-circuit detec- 
tent un court-circuit. 

Systeme de communication selon Tune quel- 
conque des revendications prec^dentes com- 
prenant en outre des moyens modificateurs 
d'impidance (Tr3, Tr4, R51, RST) disposes du 
cote entree desdits condensateurs respectifs 
(C1 ? C2) de couplage a courant alternatif, pour 
modifier les impedances du cote entree des- 
dits condensateurs de couplage a courant al- 
ternatif, et dans lequel lorsque Tune desdites 
deux lignes de transmission (A, B) est ouverte, 
lesdits moyens modificateurs d'impedance 
(Tr3, Tr4, R51 , RST) imposent un etat de bas- 
se impedance au cote entree du condensateur 
" du couplage (C2) a courant alternatif corres- 
pondant a la ligne de transmission ouverte (A). 



3. 



Systeme de communication selon la revendi- 
cation 1, dans lequel ledit element non-lineaire 
(N) comprend au moins une diode (D). 

Systeme de communication selon la revindi- 
cation 1, dans lequel led'rt element non-lineaire 
(N) comprend au moins une diode Zener (Zd). 



45 



5. 



Systeme de communication selon la revendi- 
cation 1, 2 ou 3, dans lequel lesdits moyens 
(1, C) comparateurs de tension dudit circuit 
recepteur de couplage a courant alternatif 
comprennent un comparateur (C). 

Systeme de communication selon Tune quel- 
conque des revendications precedentes, dans 
lequel ledit circuit recepteur de couplage a 
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